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(54) RESIN COMPOSITION FOR SEALING SEMICONDUCTOR AND SEMICONDUCTOR 
DEVICE USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject composition excellent in flame retardancy, 
soldering heat resistance, high temperature reliability, moldability and safety, by including a 
thermosetting resin, a curing agent, and a flame retardant comprising a organic flame 
retardant as the main component. 

SOLUTION: This resin composition for sealing semiconductors is obtained by including (A) a 
thermosetting resin (e.g. epoxy resin, polymaleimide resin), (B) curing agent (e.g. a phenolic 
resin, an acid anhydride , an amine compound), and (C) preferably 1 -.20 wt.%. based on the 
whole resin composition, of a flame retardant comprising an organic flame retardant (e.g. a 
heterocyclic compoun d, nitrogft n-contcf. compound , phosphorus-contg. compound) as the 
main component. The starting temperature of thermal decomposition of the component C, is 
preferably >260°C. It is preferable that the content of chlorine ion in the cured form of this 
composition is <200 ^g per g of the cured form and that the cured form shows flame 
retardancy equivalent to V-0 in the UL 94 burning test at a thickness of 1/16 inch. 
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AB Title compns .j^gjitain thermosetting resins, curing agents, and organic flame 
retardants. Cchus£) cresol novolak epoxv resin 
63.8, novolak phenolic resin 34.2, and melamine as a 

fi reproofing ag ent 50 parts were kneaded and molded to give a test piece 
showing UL-94 rating V-0, spiral flow 95 cm, CI ion content 40 ug/g, 
and thermal decomposition initiation temperature 300°. 
ST novolak phenolic resin crosslinker heat resistance; fire resistant 
epoxy resin semiconductor device; melamine flame 
retardant epoxy resin moldability; fireproofing agent 
melamine epoxy resin sealant; electronic packaging 
cresol novolak epoxy resin 
IT Phenolic resins, uses 

RL: MOA (Modifier or additive use); RCT (Reactant) ; RACT (Reactant or 
reagent) ; USES (Uses) 

(aralkyl, crosslinking agent for epoxy resins; 

heat- and fire-resistant epoxy resin compns . having 

good moldability for electronic packaging) 
IT Epoxy resins, uses 

RL: DEV (Device component use); POF (Polymer in formulation); PRP 
(Properties) ; TEM (Technical or engineered material use) ; USES (Uses) 

(biphenyl-type, phenolic resin-crosslinked; heat- and fire-resistant 

epoxy resin compns. having good moldability for 

electronic packaging) 
IT Heterocyclic compounds 

RL: MOA (Modifier or additive use); USES (Uses) 
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IT Crosslinking agents 

Electronic packaging materials 
Semiconductor devices 

(heat- and fire-resistant epoxy resin compns. 

having good moldability for electronic packaging) 
IT Phenolic resins, uses 

RL: MOA (Modifier or additive use); RCT (Reactant); RACT (Reactant or 
reagent) ; USES (Uses) 

(novolak, crosslinking agent for epoxy 

resins; heat- and fire-resistant epoxy resin 



compns. having good moldability for electronic packaging) 
IT Fireproofing agents 

(organic; heat- and fire-resistant epoxy resin compns. 
having good moldability for electronic packaging) 
IT Epoxy resins, uses 

RL: DEV (Device component use); POF (Polymer in formulation); PRP 
(Properties) ; TEM (Technical or engineered material use) ; USES (Uses) 
(phenolic, novolak, phenolic resin-crosslinked; heat- and 
fire-resistant epoxy resin compns. having good 
moldability for electronic packaging) 
IT Plastics, uses 

RL: DEV (Device component use); POF (Polymer in formulation); PRP 
(Properties) ; TEM (Technical or engineered material use) ; USES (Uses) 
(thermosetting; heat- and fire-resistant epoxy resin 
^— compns. having good moldability for electronic packaging) 
IT^)l08-78-l, Melamine, uses 108-80-5, Cyanuric acid 37640-57-6 , 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device using the epoxy resin 
constituent for the semi-conductor closures and this excellent in fire retardancy, solder thermal 
resistance, and elevated-temperature dependability. 
[0002] 

[Description of the Prior Art] Although the closure of the semiconductor devices, such as a transistor, 
and IC, LSI, was conventionally carried out by the ceramic and it was semiconductor-device-ized, 
recently, the resin seal which used the epoxy resin from a viewpoint of cost and mass-production nature 
is in use. By the way, electronic parts, such as a semiconductor device, are UL94 which is fire-resistant 
specification. It is indispensable to suit V-0. Although the approach of adding a bromination epoxy resin 
and antimony oxide as an approach of giving a fire-resistant operation to the epoxy resin constituent for 
the semi-conductor closures is generally performed from the former, as for the semiconductor device 
which adopted this approach, it has the following problems. That is, at the time of combustion, if 
harmful gas, such as a hydrogen bromide, a bromine, and bromination antimony, occurs or long duration 
neglect is further carried out at an elevated temperature, aluminum wiring of a semiconducto r device 
will corrode under the effect of the bromine . which separated, and elevated-temperature dependability 
"will tall. Moreover, the approach using a metal hydroxide as a flame retarder is proposed, and there are 
the following troubles also in the semiconductor device which adopted this approach. I hear that the 
s older thermal resistance at the time of carrying out the surface mount of the semiconductor device falls, 
and there is the first trouble. That is, when a semiconductor device is put to an elevated temperature 
(usually 215-260 degrees C) by processing of solder immersion, an infrared reflow, a vapor phase 
reflow, etc., and the moisture which the metal hydroxide holds evaporates rapidly, the problem of the 
fall of the so-called solder thermal resistance that bulging and the crack of a semiconducto r device occur 
has arisen. The second trouble is a point that the semiconductor device function under 150-200-degree C 
hot environments falls and that the so-called elevated-temperature dependability falls. That is, in the 
semiconductor device used under a semiconductor device with large calorific value, or hot 
environments, since the dehydration of a metal hydroxide occurs by use of long duration, the problem 
that elevated-temperature dependability falls has arisen. 

[0003] Then, these people raised the safety of the semiconductor device which carried out the resin seal, 
solder thermal resistance, and elevated-temperature dependability by proposing the thermosetting resin 
constituent for the semi-conductor closures which used the metal hydroxide and the metallic oxide 
together as a flame retarder, and using this resin constituent, in order to solve such a trouble (Patent 
Publication Heisei No. 806085 [ seven to ] official report). 
[0004] 

[Problem(s) to be Solved by the Invention] However, in connection with the technological innovation of 
the semi-conductor field in recent years, improvement in much more solder thermal resistance and 
elevated-temperature dependability is desired, and sufficient dependability is not acquired [ as opposed 
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to / in the thermosetting resin constituent for the semi-conductor closures using the flame retarder which 
used together an above-mentioned metal hydroxide and an above-mentioned metallic oxide / some 
semiconductor devices ]. Moreover, as a flame retarder, when a metal hydroxide is used, or when a 
metal hydroxide and a metallic oxide are used together, the fluidity at the time of shaping of the resin 
constituent for the semi-conductor closures may fall, and depending on the configuration of a 
semiconductor package, shaping may become impossible. This invention was made in view of such a 
situation, and aims at offer of the semiconductor device using the resin constituent for the semi- 
conductor closures and it excellent in fire retardancy, solder thermal resistance, elevated-temperature 
dependability, a moldability, and safety. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, it turned out that 
solder thermal resistance and not only elevated-temperature dependability but a good moldability is 
obtained, and this invention persons resulted in this invention, when a series of researches were 
repeated, examination was continued wholeheartedly and the organic system flame retarder was used as 
a principal component as a flame retarder. 

[0006] That is, this invention is a resin constituent for the semi-conductor closures which contains 
following (**) - (Ha) a component and changes, 
(b) Thermosetting resin. 

(b) Curing agent. 

(c) The flame retarder which uses an organic system flame retarder as a principal component. 
[0007] Moreover, this invention is a semiconductor device which closes a semiconductor device and 
changes using the above-mentioned resin constituent for the semi-conductor closures. 

[0008] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained in detail. 
[0009] The resin constituent for the semi-conductor closures concerning this invention is obtained using 
thermosetting resin (I component), a curing agent (RO component), and the flame retarder (Ha 
component) that uses an organic system flame retarder as a principal component, and has usually 
become the shape of powdered or a tablet which tableted this. 

[0010] As the above-mentioned t hermosetting resin (I component), aiLepoxv resin, polymaleimide resin, 
an unsaturated polyester resin, phenol resin, etc. are mentioned. It is desirable to use an epoxy resin and 
polymaleimide resin in this invention especially. 

[001 1] Especially as the above-mentioned epoxy resin, it does not limit and a well-known thing is used 
conventionally. For example, the bisphenol A mold, a phenol novolak mold, a cresol novolak mold, a 
biphenyl mold, a phenylene mold, etc. are mentioned. 

[0012] Moreover, what does not limit and has two or more maleimide radicals in well-known 1 
molecule conventionally especially as the above-mentioned polymaleimide resin is used. For example, 
N, N f - 4, 4-diphenylmethane bismaleimide, 2, and 2-screw-[4-(4-maleimide phenoxy) phenyl] propane 
etc. is mentioned. 

[0013] As a curing agent (RO component) used with the above-mentioned thermosetting resin (I 
component), well-known things, such as phenol resin, an acid anhydride , and an amine compound, are 
used conventionally, for example. And when using an epoxy resin as the above-mentioned thermosetting 
resin, phenol resin is used suitably. As the above-mentioned phenol resin, phenol novolak resin, cresol 
novolak resin, bisphenol A mold novolak resin, naphthol novolak resin, phenol aralkyl resin, etc. are 
mentioned. 

[0014] Moreover, especially as a curing agent at the time of using polymaleimide resin as thermosetting 
resin, it does not limit and a well-known thing is used conventionally. For example, alkenyl phenols and 
amines which the above-mentioned curing agent for epoxy resins is made to react by allyl halide and 
alkali's existence-ization, and are obtained are mentioned. 

[0015] And as for the content rate of both in case the above-mentioned thermosetting resin (I 
component) is an epoxy resin and the above-mentioned curing agent (RO component) is phenol resin, it 
is desirable to set up so that the hydroxyl group of per lEq of epoxy groups in the above-mentioned 
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epoxy resin and phenol resin may become 0.7-1 .3Eq, and especially its thing set up so that it may 
become 0.9-l.lEq especially is desirable. 

[0016] In this invention, the flame retarder which uses an organic system flame retarder as a principal 
component with the above, thermosetting resin (I component), and a curing agent (RO component) is 
used. In addition, in this invention, the flame retarder which consists only of an organic system flame 
retarder shall also be included with the flame retarder which uses an organic system flame retarder as a 
principal component. The rate of occupying in the flame retarder of an organic system flame retarder has 
95- 100 desirable % of the weight. Moreover, as an organic system flame retarder, although a 
heterocyclic compound, a nitrogen-containing compound, a phosphorus-containing compound, etc. are 
mentioned, especially a heterocyclic compound is used preferably. The derivative of cvanuric acid, such 
as a heterocyclic compound which has triazine rings, such as a melamine (** 1) (shown) and cvanuric 
acid (** 2) (shown), as a heterocyclic compound and isocyanuric acid (** 3) (shown), and a melamine 
SHIANU rate (** 4) (shown), the compound (for example, (** 5), shown) which has a phosphazene ring 
are mentioned. These are independent, of are combined two or more kinds and used. 
[0017] 
[Formula 1] 

H 2 N\^ N \ /NH 2 




[0018] 
[Formula 2] 

OH 



N N 

I II 

HoA/^QH 



[0019] 
[Formula 3] 




H 



[0020] 
[Formula 4] 



n 2 **\ ^\ / Nh V Hrsj/ NH 




[0021] 
[Formula 5] 
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RO x /OR 

N N 
RO-P v P-OR 



CH 3 

R :CH 2 =C~C- 0(CH 2 >2~ 
O 

[0022] As flame retarders athgr tiian an o rganic sy stem flame retarder, inorganic flame retardants, such 
, as a metallic oxide and a metal [hy3rox!HeTare used at 0 - 5% of the weight of a rate among a flame 

jetardeL 

[0023] The thing of the whole resin constituent for the semi-conductor closures for which the content of 
the flame retarder which uses the above and an organic system flame retarder as a principal component 
is preferably set as 9 - 15% of range still more preferably five to 15% of the weight Qnejo_20%of the 
weight is desirable. That is, when there is too little this content, it is deficient infi re-resjstaiit 
effectiveness, and it is because the inclination for elevated-temperature dependability and soldet-thermal 
r esistanc e to fall will be seen on the other hand if many [ too ]. 

TUU24J As for the pyrolysis initiation temperature of the above-mentioned organic system flame retarder, 
it is desirable that it is 260 degrees C or more (the usual upper limit is 500 degrees C). Since the 
pyrolysis of an organic system flame retarder happens earlier than the pyrolysis of organic components 
other than the organic system flame retarder which the resin constituent for the semi-conductor closures 
of this invention contains [ pyrolysis initiation temperature ] at less than 260 degrees C, fire retardancy 
falls. In addition, with the heat weight method (it measures in atmospheric air) which used the 
thermobalance, the pyrolysis initiation temperature of an organic system flame retarder is a value 
measured by the programming rate of 10 degrees C / min, and the direction [ temperature when 
temperature and a differential heating loss value (the value which differentiated heating loss primarily 
by time amount i.e., a heating loss rate) when heating loss reaches to 5wt(s)% exceed 0.5wt(s)% is low 
either ] makes it temperature. 

[0025] And it is desirable that the extract underwater amount of chlorine ions extracted as follows is 
below lOOmicrog preferably below 200microper lg of hardening objects of above-mentioned resin 
constituent g as a resin constituent for the semi-conductor closures containing the flame retarder which 
uses the above-mentioned organic system flame retarder as a principal component. That is, 5g of 
hardening objects and 50 cc of distilled water of a resin constituent are put into a simple autoclave, this 
simple autoclave is left in a 160-degree C dryer for 20 hours, and extract water (pH is the range of 6.0- 
8.0) is obtained. And ion chromatography analysis of this extract water is carried out, and the amount of 
chlorine ions (x) is measured, this amount of chlorine ions (x) - resin constituent hardening — since it is 
the value which diluted the amount of ion in the living body 10 times, the amount of chlorine ions per lg 
of resin constituent hardening objects is computed by the formula shown below. 
[0026] Amount of chlorine ions (mug) =xx per lg of resin constituent hardening objects (50/5) 
[0027] That is, if the amount of chlorine ions contained in per lg of hardening objects of a resin 
constituent is high exceeding 200microg, the corrosion of a semiconductor device, a leadframe, etc. will 
occur or the inclination for humidity-tolerant reliability to fall will come to be seen. 
[0028] As mentioned above, in order for the amount of chlorine ions to carry out to below 200microper 
lg of hardening objects of above-mentioned resin constituent g, it is desirable to set the amount of 
chlorine ions of the above-mentioned organic system flame retarder to 50 ppm perg. in addition, the 
amount of chlorine ions of an organic system flame retarder - hardening of the above-mentioned resin 
constituent - in the measuring method of the amount of chlorine ions in the living body, it can ask by 
transposing a resin constituent hardening object to an organic system flame retarder. 
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[0029] In the thermosetting resin constituent for the semi-conductor closures of this invention, a 
minerals filler, a hardening accelerator, a pigment, a release agent, a flexible grant agent, etc. can be 
suitably added if needed in addition to the above-mentioned (**) - (Ha) a component. 
[0030] As the above-mentioned minerals filler, quartz-glass powder, talc, silica powder, alumina 
powder, a calcium carbonate, etc. are mentioned. It is suitable to use especially silica powder. As for the 
content of such a minerals filler, in the case of silica powder, it is desirable to set up so that the total 
amount of a minerals filler, an inorganic flame retardant, and an organic system flame retarder may 
become 60 % of the weight or more to the whole resin constituent. It is 70 % of the weight or more (the 
usual upper limit is 93 % of the weight) especially preferably. That is, it is because the inclination for 
fire retardancy to fall will be seen if the content of the whole inorganic substance is less than 60 % of the 
weight. 

[0031] As the above-mentioned hardening accelerator, the Lynn system hardening accelerators, such as 

imidazole derivatives, such as the third class amines, such as a well-known thing, 1 [ for example, ], 8- 

diazabicyclo (5, 4, 0) undecene -7, and triethylenediamine, and 2-methylimidazole, triphenyl phosphine, 

and tetra-phenyl phosphonium tetraphenylborate, etc. are mentioned conventionally. 

[0032] Carbon black, titanium oxide, etc. are mentioned as the above-mentioned pigment. 

[0033] As the above-mentioned release agent, polyethylene wax, paraffin, fatty acid ester, a fatty-acid 

salt, etc. are mentioned. 

[0034] Furthermore, as the above-mentioned flexible grant agent, a coupling agent, silicone resin, 
butadiene-acrylonitrile rubbers, etc., such as a silane coupling agent, are mentioned. 
[0035] The resin constituent for the semi-conductor closures of this invention can be manufactured as 
follows, for example. That is, other additives are blended at a predetermined rate if needed [ the flame 
retarder (Ha component) and if needed ] which use thermosetting resin (I component), a curing agent 
(RO component), and an organic system flame retarder as a principal component. Subsequently, melting 
kneading of this mixture is carried out in the state of heating using kneading machines, such as a MIKIN 
growl machine, and this is cooled to a room temperature. And a well-known means can grind and the 
resin constituent made into the purpose according to a series of processes of tableting if needed can be 
manufactured. Thus, especially the closure approach of the semiconductor device using the resin 
constituent obtained cannot be limited, and can be performed by the well-known shaping approaches, 
such as the usual transfer molding. 

[0036] Next, it combines with the example of a comparison and an example is explained. 
[0037] 

[Examples 1-9, the examples 1-3 of a comparison] It blended at a rate which shows each component 
shown in Table 1 and 2 in this table, and the powdered thermosetting resin constituent which grinds 
after performing melting kneading for 3 minutes and carrying out cooling solidification with a roll mill 
machine (temperature of 100 degrees C), and is made into the purpose was obtained. In addition, the 
pyrolysis initiation temperature of the melamine and cyanuric acid which were used as an organic 
system flame retarder, and a melamineSHIANU rate was 270 degrees C, 3 10 degrees C, and 320 
degrees C among the above-mentioned component, respectively. Thus, the semiconductor device was 
obtained by carrying out transfer molding (conditions: 175 degree-Cx 2 minutes) of the semiconductor 
device, and carrying out postcure in 175 degree-Cx 5 hours using the thermosetting resin constituent 
obtained by the example and the example of a comparison. This semiconductor device is the 80 pin QFP 
(a quad flat package, size: 20x14x2mm), and die pad size is 8x8mm. Thus, after leaving it for 96 hours 
and making it absorb moisture in the thermostat of 85 degrees C / 85% relative humidity about the 
obtained semiconductor device, an infrared reflow was carried out for 90 seconds at 240 degrees C 
whenever [ stoving temperature ], and solder thermal resistance was evaluated. Moreover, elevated- 
temperature dependability which measures the time amount which leaves the above-mentioned 
semiconductor device at 200 degrees C, and becomes 50% of failure rates was evaluated. Furthermore, a 
test piece with a thickness of 1/16 inch is fabricated, and it is UL94. Fire retardancy was evaluated 
according to the approach of V-0 specification. Moreover, the pyrolysis initiation temperature of the 
hardening object of a resin constituent was measured by the above-mentioned approach by making into 
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a sample what pulverized the resin constituent hardening object. Moreover, the amount of chlorine ions 
per lg of hardening objects of a resin constituent was measured according to the above-mentioned 
approach. Furthermore, a spiral flow value and flow tester viscosity were measured as an index of the 
moldability of a resin constituent. The above result is shown in the following Table 3 and 4. 
[0038] 

Table 1] . 
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[0042] 

[Effect of the Invention] As mentioned above, the closure of the semiconductor device is carried out 
using the resin constituent containing the flame retarder to which the semiconductor device of this 
invention uses an organic system flame retarder as a principal component. For this reason, when a metal 
hydroxide is used as a flame retarder, or since there is very little effect of moisture as compared with the 
case where a metal hydroxide and a metallic oxide are used together, solder thermal resistance and 
elevated-temperature dependability improve, and it becomes long lasting. Furthermore, since the flame 
retarder which uses an organic system flame retarder as a principal component does not reduce the 
fluidity of the resin constituent for the semi-conductor closures as compared with a metal hydroxide and 
a metallic oxide, the resin constituent for the semi-conductor closures of this invention can obtain a good 
moldability in the configuration of any semiconductor packages. Moreover, since fire retardancy is 
given without using the semi-conductor resin constituent of this invention and a halogenated compound 
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with the harmful semiconductor device using this, 
pollution-free on an environment. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The resin constituent for the semi-conductor closures which contains following (**) - (Ha) a 
component and changes, 
(b) Thermosetting resin. 

(b) The flame retarder which uses a curing agent (Ha) organic system flame retarder as a principal 
component. 

[Claim 2] The resin constituent for the semi-conductor closures with which content of the flame retarder 
which uses the organic system flame retarder of a component (Ha) as a principal component is 
characterized by being 1 - 20 % of the weight to this whole resin constituent in the resin constituent for 
the semi-conductor closures according to claim 1 . 

[Claim 3] The resin constituent for the semi-conductor closures according to claim 1 or 2 whose organic 
system flame retarder is a heterocyclic compound. 

[Claim 4] The resin constituent for the semi-conductor closures given in any 1 term of claims 1-3 whose 
pyrolysis initiation temperature of an organic system flame retarder is 260 degrees C or more. 
[Claim 5] The resin constituent for the semi-conductor closures given in any 1 term of claims 1-4 whose 
amounts of chlorine ions of the hardening object of the resin constituent for the semi-conductor closures 
are below 200microper lg of hardening objects g. 

[Claim 6] The resin constituent for the semi-conductor closures given in any 1 term of claims 1-5 whose 
hardening objects of the resin constituent for the semi-conductor closures are what shows fire retardancy 
equivalent to V-0 in UL94 combustion test with a thickness of 1/16 inch. 

[Claim 7] The semiconductor device which closes a semi-conductor in any 1 term of claims 1-6, and 
grows into it using the resin constituent for the semi-conductor closures of a publication. 



[Translation done.] 
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